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ABSTRUCT
Biomineralizationstudiesfocusedonthedeep-seahydrothermalsystemintheNorth
KnoIloflheyaDepression,theMiddleOkinawaTrough,andfoundbothGram-negative
archaeafromthel80,238ａｎｄ３１１℃ventsitesandbacteriafromthe７０℃ventsite
Additionally,electronmicroscopyfoundbarite(BaSO4)particlesonthecellularsurface，
andgeochemicalinvestigationindicatedthattheircrystalformationprocessesand
conditionsareinconsistentwiththerelationshipbetweenthemorphologyofabiotic
precipitationandsaturationstatedemｏｎｓｔｒａｔｅｄｂｙｐａｓｔｅｘｐｅｒｉｍｅｎｔｓChemical
analysesofthehydrothermalfluidsamplesshowedthehighBaConcentration(23.2ｌｕ
Ｍ/kginmaximum),whichreflectsatypicalcharacteristicofhydrothermalfluidsin
back-arcbasin
Biomineralizationofbariumiscloselyrelatedtothephysiologicaltraitsofproducing
inclusionbodies，ａｎｄtransportsystemassociatedwiththesimpleceIlularfabricwith
S-1ayersCrystalnucIeationofBaSO4bothinsideandoutsidetheexcretedorganic
molecalarresultsinformingindeterminatebariteparticlesｌＯｎｍｉｎｓｉｚｅ,Furthermore,ｉｔ
ｈａｓｂｅｅｎｉｎｄｉｃａｔｅｄｂｙｔｈｅａｒｃｈａｅａａｔｔｈｅｌ８0℃ventsitethatS-IayersfIexible
characteristicsof1Iself-assembIy1IcausessheathsformationforS-layers，ｉｎｏｒｄｅrto
protectthecellfromthesurroundingenvironmentalstresssuchasgrowthtemperature，
Thishypothesisonthearchaealsheathsformationsuggeststhatsheathsformationis
possiblyrenovatedfromS-layers，duetocomparativeIyfastreactiontimeinforming
crystalnucIeationｆｏｒｂａｒｉｔｅｗｉｔｈtheexcretedSO42￣ａｎｄｄｉｓｓｏ１ｖｅｄＢａｉｏｎｉｎｔｈｅ
ｈｙｄｒｏｔｈｅrmalfluidltisfoIlowedfromthisthatS-Iayeredstructureisflexibleinresponse
totheirsurroundingenvironment
－９９－
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Ｓｉｎｃｅｄｅｅｐ－ｓｅａｈｙｄrothermalventswereinitiallydiscovered，theobligatemilieuof
marinehydrothermalsystemswithfeaturessuchａｓ"blacksmokers''ｏｒ"whitesmokers,’
hasfocusedonmuchinterestinhydrothermalprocessesfortheexplanationofanarray
ofgeochemicalprocesseｓａｎｄｐｈｅｎｏｍｅｎａ
Ｔｈｅｉｎｐｕｔｓｏｆｈｅａｔａｎdmaterialsfromthedeep-seahydrothermalsystemsalso
narratethepossibleenergyforluxuriantmicrobialcommunitiesinthevicinityofdeep‐
seahydrothermalvents,especiaIly1chemoﾉﾘihoaun7DphjCoﾉganﾉsms,unknowntoprior
tothediscoveryofventingThisremindsofthatIargepopuIationsofbacteriain/around
deep-seahydrothermalventsmediateprimariIythedissolutionandprecipitationof
mineralsthroughtheirbbmme旧/jza巾、、
MostpriormicrobiologicalstudieshavemadeeffortstointerpretFe‐ａｎｄＭｎ‐oxide，
Fe-silicate，andsuIfideformationassociatedwithmicrobiaIactivities、Howeverother
microbialmineralformationhasnotmuchbeenreportedyetlnfactbiomineralization
ofBa，intermsofoceanologyiisoffundamentalimportanceinconditioningChemical
andbiologicaIfluxesintheoceans,whileaIargenumberofgeochemicalexperiments
haveonlyfocusedonthemechanismofbariteICrmationtoelucidatethemasstransfer
mechanismwithinhydrothermalsites
Accordingly，ｉｎｏｒｄｅｒｔｏｆｉｎｄｏｕｔｔｈｅｍｅｃｈａｎｉｓｍｏｆmicrobialBaaccumulationand
bariteformationatbiological-mineralogical-geochemicaIinterfaceswithinadeep-sea
hydrothermalsystem，、ｓ伽obseⅣationsbymeansofelectronmicroscopy，and
biologicalandmineralogicalanaIyseswereconducted，usingthesamplesfromthe
fourventsitesintheNorthKnolloflheyaDepression（NKID),theMiddleOkinawa
Trough．
ＨＹＤＲＯＴＨＥＲＭＡＬＰＨＥＮＯＭＥＮＡＯＦＮＫＩＤ
ＯｋｉnawaTroughlocatedbetweentheNanseishotoandtheContinentofChinaisone
ofthebackarcbasins,extendsfromthellanPlaininnorthernTaiwantotheshallowsea
southwestofKyushulheyaDepressionhadbeenevaluatedtobethemostactivearea
ofsubmarinevolcanismintheMiddleOkinawaTroughAtpresent,theOkinawaTrough
isconsideredtoｂｅａｔｔｈｅｆｉｒｓｔｓｔａｇｅｏｆｂａｃｋ－ａｒｃｓｐｒeadingandtheseactivitiesare
relateddirectlytosubmarinevolcanicactivitiesofisIand-arcratherthanaproductof
submarinevolcanicactivitiescausedbyspreadingoftheback-ａｒｃｂａｓｉｎｌｎｌｇｇ６ａｎｄ
ｌｇｇ７，researchdivesofthe“Shinkai2000''wereundertakenattheNKID950-1040m
deep,andtotalsixactive`clearsmoker'ventsiteswerediscoveredThemaximumfluid
temperaturemeasuredduringthelgg6andlg97researchdivesｗａｓ238℃ａｎｄ３１１℃
respectively､Whereasemissionsituationofthe238℃fluidischaracterizedbydirectly
diffusefIowfromgentlemounds，ｔｈｅ３１１℃fluidwasobseⅣeddischarging
－１００－
vigorouslyupto50cmfromachimneySminheight,1tisnotablethatthemaximumfluid
temperatureof311℃isnearlyequaltoboilingpointatthedepthofthelheyaseafloor
hydrothermalsystems．
ＳＡＭＰＬＥＳＡＮＤＭＥＴＨＯＤＳ
Ｔｈｅｓａｍｐｌｅｓａｒｅdividedintotwocategories;ｉ､esolidsamplesandfluidsampIes、
Solidsamplesarecolumnarbottomsamplesoftheseafloorsediments，fragmentsof
bothinactiveandactivechimneys,hydrothermallyalteredrockEachfluidsamplefrom
the238℃，１８０℃，７０℃，ａｎｄ311℃ventsiteswasfilteredforchemicaIanalyses,and
thefilterswereusedfortheStudies、
１nordertoidentifytheconstituentmineralsinaIIso1idsamples，X-raypowder
diffractometer(XRD)wasusedEnergydispersiveX-rayfluorescenceanalyzer(ED-
XRF)，andelectronprobemicroanalyzer（EPMA）wereusedfordetermining
qualitativelyandquantitativelyelementalcharacteristicsandtheelementaldistribution
oftherockTbconfirmtheexistenceoforganismsinthesuspendedmaterialsonthe
filters，Fouriertransforminfraredspectrometer（F｢-1R）wasusedThemicro‐
morphoIogica1traitsofallsolidsamplesandthemateriaIssuspendedineachfluid
sampleswereobseⅣedbyascanningelectronmicroscope(SEM),ａｎｄqualitativeand
semi-quantitativeanaIyseswerecarriedoutbyane､ergy-dispersiveX-rayanalyzer
(EDX)equippedwiththeSEMlnordertoobseⅣefurtherthebothinnerandouter
microtextureoforganisms,andthemorpho1ogicalcharacteristicofveryfinematerials，
TransmissionElectronMicroscope(TEM)wasusedAseIected-areaelectrondiffraction
patternswereobtainedfromtheselectedmineralswithintheTEMimage,toidentify
suchveryfineminerals．
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１・MineraIogicalstudies
TheresultsｏｆＸＲＤａｎｄＳＥＭ－ＥＤＸａｎａｌｙｓｅｓｏｆｔｈｅfragmentsofbothinactiveand
activechimneysindicatedthat，Iikewiseinactivechimneys，theactivechimneyis
composedofsulfides；sphalerite，chalcopyrite，galenapyrite，andwurtzite，while
currentlyventing“clearsmoker，'・Furthermore，reflectionsofbaritewerealsodetected
byXRDfrombothchimneysfragmentsThecolumnarpolyhedralbariteminerals20-30
/Ｌｍｌｏｎｇａｎｄ５/ＬｍｗｉｄｅｗｅｒｅｏｂｓｅｒｖｅｄｂｙＳＥＭ－ＥＤＸｉｎｔｈｅｓｐｅｃｉｍｅｎｆｒｏｍｔｈｅ
ｆｒａｇｍｅｎｔｏｆｉｎａｃｔｉｖｅｃｈｉｍｎｅｉｅｓ，ｌｎｃｏｎｔｒａｓｔ，ｔｈｅｍｉｎｅｒａｌｐｈａｓｅｓｐｒｅｓｅｎｔｉｎthe
hydrothermallyalteredrockwerenon-sulfideminerals,andED-XRFpatternsofthatthe
rocksshowabundantBaandSBackscattteredelectronimageofthethin-sectioned
specimensoftherockshowedalargeamountofplatyandacicularbarite40-120“min
sizeFurthermore，ＥＰＭＡａｎａｌｙｓｉｓｆｏｕｎｄｔｈａｔＢｅｃｏｎｔｅｎｔｌｅｖｅｌｏｆｔｈｅｐＩａｔｙｐａｒｔｏｆｔｈｅ
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